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© A liquid crystal panel module has a liquid crystal 
panel (1); a plurality of tape carrier packages ar- 
ranged along a side of the liquid crystal panel (1); a 
semiconductor element (101) attached to the tape 
carrier packages for operating the liquid crystal pan- 
el (1); outer leads (30) disposed in the tape carrier 



packages on both sides of the semiconductor ele- 
ment (101) and connected to each other between 
adjacent tape carrier packages; and wires disposed 
in the semiconductor element (101) to electrically 
connect the outer leads (30) disposed on both sides 
of the semiconductor element (101) to each other. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a liquid crystal 
panel module in which a semiconductor device 
packaged in a tape carrier package (TCP) system 
is mounted onto a liquid crystal panel. The present 
invention also relates to a tape carrier package for 
a driver IC in a liquid crystal display unit. 

2. Description of the Related Art 

In many cases, a liquid crystal driver con- 
structed by an integrated circuit (IC), etc. for op- 
erating a liquid crystal panel is generally mounted 
onto the liquid crystal panel in the form of a tape 
carrier package (TCP) as one form of a package of 
a semiconductor device. 

In general, light in weight, thin, short and corn- 
pact structures and low cost are required in a liquid 
crystal panel module. 

However, in the general liquid crystal panel 
module, it is necessary to dispose a substrate at 
any time so as to electrically connect semiconduc- 
tor devices to each other even when the semicon- 
ductor devices of a super slim tape carrier package 
(SST) type are used. Therefore, cost of the liquid 
crystal panel module is increased and it is disad- 
vantageous to dispose the substrate when the liq- 
uid crystal panel module is made compact. Further, 
when the substrate and each of the semiconductor 
devices are electrically connected to each other, it 
is necessary to position the substrate and the 
semiconductor devices, thereby further increasing 
the cost of the liquid crystal panel module. 

In a general tape carrier package for a liquid 
crystal driver IC, it is necessary to dispose printed 
wired boards on upper and lower sides and a left- 
hand side of the liquid crystal panel so as to 
commonly connect plural driver integrated circuits. 
Therefore, a size of the liquid crystal panel is 
inevitably increased. The increase in panel size is a 
decisive minus factor in a compact device such as 
a personal computer of a note type. Further, since 
costs for a material, design and development of the 
printed wired boards are separately required, cost 
of the liquid crystal panel module is increased. 

SUMMARY OF THE INVENTION 

It is therefore a first object of the present 
invention to provide a compact liquid crystal panel 
module with reduced cost. 

A second object of the present invention is to 
provide a tape carrier package for a liquid crystal 
driver integrated circuit in which a liquid crystal 
module using this tape carrier package is made 



compact and light in weight and cost of the liquid 
crystal module is reduced. 

The above first object of the present invention 
can be achieved by a liquid crystal panel module 

5 comprising a liquid crystal panel; a plurality of tape 
carrier packages arranged along a side of the liquid 
crystal panel; a semiconductor element attached to 
the tape carrier packages for operating the liquid 
crystal panel; outer leads disposed in the tape 

10 carrier packages on both sides of the semiconduc- 
tor element and connected to each other between 
adjacent tape carrier packages; and wires disposed 
in the semiconductor element to electrically con- 
nect the outer leads disposed on both sides of the 

15 semiconductor element to each other. 

In accordance with the liquid crystal panel 
module of the present invention, the outer leads 
are disposed in the tape carrier package (TCP) on 
both sides of the semiconductor element. Such 

20 outer leads are electrically connected to each other 
between adjacent tape carrier packages. The semi- 
conductor element has wires for electrically con- 
necting the outer leads disposed on both sides of 
the semiconductor element to each other. Accord- 

25 ingly, signals can be transmitted and received (or 
exchanged) through the outer leads and this wires 
between semiconductor elements attached onto the 
respective tape carrier packages. Further, an elec- 
tric current can flow through these semiconductor 

30 elements through the outer leads and this wires. 
Therefore, in the liquid crystal panel module of the 
present invention, it is not necessary to dispose a 
substrate for connecting semiconductor devices to 
each other in the general liquid crystal panel mod- 

35 ule. Accordingly, it is possible to make the liquid 
crystal panel module compact and reduce cost of 
the liquid crystal panel module. Further, it is not 
necessary to position such a substrate and the 
semiconductor devices so that the cost of the liquid 

40 crystal panel module can be further reduced. 

The above second object of the present inven- 
tion can be achieved by a tape carrier package for 
a liquid crystal driver integrated circuit comprising 
external connecting terminals for input and output 

45 signals disposed at left-hand and right-hand ends 
of the tape carrier package; and a pair of connect- 
ing pads corresponding to the external connecting 
terminals and disposed in a central portion of the 
tape carrier package; the pair of connecting pads 

50 being connected to each other through an internal 
circuit of the liquid crystal driver integrated circuit. 

Two external connecting terminals for input and 
output signals are disposed at left-hand and right- 
hand ends of the tape carrier package. The input 

55 and output signals are symmetrically provided. The 
external connecting terminals for the same signals 
are connected to each other through conductive 
materials. One of these external connecting termi- 
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nals has a slit portion partially removing a TCP 
material therefrom. When this tape carrier package 
is used for a liquid crystal module, the external 
connecting terminals for input and output signals of 
first and second tape carrier packages can be 
electrically connected to each other between con- 
tinuous adjacent tape carrier packages without us- 
ing any connecting line, substrate, etc. 

Accordingly, a liquid crystal module using this 
tape carrier package can be made compact and 
light in weight and cost of the liquid crystal module 
can be reduced. 

Further objects and advantages of the present 
invention will be apparent from the following de- 
scription of the preferred embodiments of the 
present invention as illustrated in the accompany- 
ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing one example of a 
general liquid crystal panel module; 
Fig. 2 is a plane view showing another example 
of a general liquid crystal panel module; 
Fig. 3 is a plan view showing another modified 
example of the general liquid crystal panel mod- 
ule; 

Fig. 4 is a plan view showing flows of signals 
between semiconductor devices mounted onto 
the liquid crystal panel module shown in Fig. 3; 
Fig. 5 is a view showing the construction of a 
general tape carrier package for a liquid crystal 
driver integrated circuit; 

Fig. 6 is an enlarged view of a connecting 
portion between a chip and the general tape 
carrier package for a liquid crystal driver in- 
tegrated circuit; 

Fig. 7 is a view showing one example of the 
construction of a liquid crystal module using the 
general tape carrier package for a liquid crystal 
driver integrated circuit; 

Fig. 8 is a plan view showing a liquid crystal 
panel module in accordance with a first embodi- 
ment of the present invention; 
Fig. 9 is a plane view showing a liquid crystal 
panel module in accordance with a second em- 
bodiment of the present invention; 
Fig. 10 is a plan view showing the detailed 
structure of a semiconductor device mounted 
onto the liquid crystal panel module shown in 
Fig. 8; 

Fig. 11 is a schematic plan view showing flows 
of signals between semiconductor devices 
mounted onto the liquid crystal panel module 
shown in Fig. 8; 

Fig. 12 is a view showing the construction of a 
tape carrier package for a liquid crystal driver 
integrated circuit in accordance with a third em- 



bodiment of the present invention; 
Fig. 13 is an enlarged view of a connecting 
portion between a chip and the tape carrier 
package for a liquid crystal driver integrated 

5 circuit shown in Fig. 12; 

Fig. 14 is a* view showing one example of the 
construction of a liquid crystal module using the 
tape carrier package for a liquid crystal driver 
integrated circuit shown in Fig. 12; and 

w Fig. 15 is a view showing a connecting form 
between tape carrier packages for a liquid cry- 
stal driver integrated circuit each shown in Fig. 
12. 

75 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The preferred embodiments of a liquid crystal 
panel module and a tape carrier package for a 

20 liquid crystal driver IC in the present invention will 
next be described in detail with reference to the 
accompanying drawings. 

Fig. 1 shows one example of a liquid crystal 
panel module onto which a semiconductor device 

25 is mounted. 

In Fig. 1, a plurality of semiconductor devices 4 
of a tape carrier package (TCP) type are mounted 
onto a liquid crystal panel 1 . Each of the semicon- 
ductor devices 4 has a semiconductor chip 7, an 

30 outer lead 2 on the side of an output terminal, and 
an outer lead 3 on the side of an input terminal 
Each of the semiconductor devices 4 is connected 
to the liquid crystal panel 1 through the outer lead 
2 and is connected to a substrate 5 through the 

35 outer lead 3. Each of the semiconductor devices 4 
can transmit and receive signals through wirings on 
this substrate 5. Further, an electric current can 
flow through each of the semiconductor devices 4 
through these wirings on this substrate 5. 

40 Fig. 2 shows another example of a liquid cry- 

stal panel module provided with a semiconductor 
chip. 

In Fig. 2, a plurality of semiconductor chips 7 
are mounted onto a TCP 8. Each of semiconductor 

45 chips has outer lead 2 on the side of an output 
terminal and an outer lead 3 on the side of an input 
terminal. Each of the semiconductor chip 7 is con- 
nected to the liquid crystal panel 1 through the 
outer lead 2 and is connected to an input device 10 

50 including a controller data clock etc. for data input 
and a power source 9 through the outer lead 3 
disposed on a substrate 5. Each of the semicon- 
ductor chips 7 can transmit and receive signals 
through the outer leads 2 and 3. 

55 Recently, the compactness of a semiconductor 

device mounted onto the liquid crystal panel is 
indispensable to requirements for light in weight, 
thin, short and compact structures from markets. 
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An elongated semiconductor device 40 of the TCP 
type shown in Fig. 2 is used to satisfy these 
requirements and is called a super slim tape carrier 
package (SST). 

As shown in Fig. 3, the semiconductor device 
40 is mounted onto a liquid crystal panel 1 and a 
semiconductor chip 70 has an elongated shape so 
that the semiconductor device 40 also has an elon- 
gated shape along a side of the liquid crystal panel 
1. Accordingly, a longitudinal length of the liquid 
crystal panel module can be reduced by using 
such a semiconductor device 40 so that the liquid 
crystal panel module can be made compact. 

In Fig. 4, paths of signal transmission and 
reception (or exchange) and electric current flow in 
the semiconductor device 40 shown in Fig. 3 are 
shown by dotted lines. As shown in Fig. 3, semi- 
conductor devices 40 are electrically connected to 
each other through a substrate 5 so that it is 
possible to provide electric connections required to 
operate the compact liquid crystal panel module. 

In general, light in weight, thin, short and com- 
pact structures and low cost are further required in 
the liquid crystal panel module of this kind. 

However, in the above-mentioned general liq- 
uid crystal panel module, it is necessary to dispose 
the substrate 5 at any time so as to electrically 
connect the semiconductor devices 40 to each 
other even when the semiconductor devices 40 of 
an SST type are used. Therefore, cost of the liquid 
crystal panel module is increased and it is disad- 
vantageous to dispose the substrate 5 when the 
liquid crystal panel module is made compact. Fur- 
ther, when the substrate 5 and each of the semi- 
conductor devices 40 are electrically connected to 
each other, it is necessary to position the substrate 
5 and the semiconductor devices 40, thereby fur- 
ther increasing the cost of the liquid crystal panel 
module. 

Figs. 5, 6 and 7 show the connecting relation of 
input and output signals between driver integrated 
circuits (ICs) in a general liquid crystal display unit. 
For example, the driver integrated circuits 73 and 
74 in Fig. 7 are electrically connected to each other 
through a printed wired board as a substrate as 
shown in Fig. 7. Fig. 5 shows the shape of a tape 
carrier package in a general driver integrated cir- 
cuit. An external connecting terminal portion 51 for 
input and output signals is commonly disposed 
with respect to a plurality of driver integrated cir- 
cuits. This external connecting terminal portion 51 
is arranged on a lower side of the tape carrier 
package. Namely, the external connecting terminal 
portion 51 is arranged on a side of the tape carrier 
package opposite to an external connecting termi- 
nal portion 55 for a liquid crystal driving output. 
This external connecting terminal portion 51 is con- 
nected to lead terminals for connections of printed 
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wired boards 71, 72 and 75 by soldering such that 
input and output signals are transmitted and re- 
ceived between the driver integrated circuits. For 
example, a longitudinal length H5 of a general 

5 printed wired board is set to be equal to or greater 
than 15 mm. 

A driver chip 57 is approximately arranged in a 
central portion of the tape carrier package. The 
driver chip 57 has the external connecting terminal 

w portion 55 for a liquid crystal driving output on an 
upper side thereof. The driver chip 57 has the 
external connecting terminal portion 51 for input 
and output signals (common to the plural driver 
integrated circuits) on a lower side thereof. The 

75 driver chip 57 has pullout terminals receiving sig- 
nals Si to S? inputted thereto. A chip portion is 
covered with resin to protect this chip portion phys- 
ically and chemically. In general, the external con- 
necting terminal portion 55 for a liquid crystal driv- 

20 ing output is directly connected to a liquid crystal 
panel through an anisotropic conductive sheet. The 
external connecting terminal portion 51 for input 
and output signals has a slit removing a TCP 
material therefrom. A signal common to the plural 

25 driver integrated circuits can be supplied by solder- 
ing and connecting the slit to a printed wired board. 

Fig. 6 is an enlarged view of a connecting 
portion of the driver chip 57 and the tape carrier 
package. An inner lead 64 disposed in a central 

30 portion of the tape carrier package is thermally 
press-fitted into a pad 67 disposed on this chip 57 
so that the inner lead 64 and the pad 67 are 
electrically and physically connected to each other. 
In this case, each of terminals Si to $7 of the 

35 external connecting terminal portion 51 for input 
and output signals is disposed every one electric 
signal. Accordingly, one pad is disposed every one 
electric signal. 

Fig. 7 shows the shape of a general liquid 

40 crystal panel module. For example, when a liquid 
crystal panel has 640 x 400 dots in transversal and 
longitudinal directions, respectively, the number of 
liquid crystal driving outputs is set to 160 with 
respect to each of eight segment drivers arranged 

45 on upper and lower sides of the panel and is set to 
100 with respect to each of four common drivers 
arranged on a left-hand side of the panel. 

As can be seen from Figs. 5, 6 and 7, it is 
necessary to dispose printed wired boards on the 

50 upper and lower sides and the left-hand side of the 
panel so as to commonly connect the plural driver 
integrated circuits. Therefore, a size of the liquid 
crystal panel is inevitably increased. The increase 
in panel size is a decisive minus factor in a com- 

55 pact device such as a personal computer of a note 
type. Further, since costs for a material, design and 
development of the printed wired boards are sepa- 
rately required, cost of the liquid crystal panel 

4 
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module is increased. 

Fig. 8 shows a liquid crystal panel module in 
accordance with one embodiment of the present 
invention. 

In Fig. 8, the liquid crystal panel module has a 
liquid crystal panel 1. A plurality of semiconductor 
devices 100 of a tape carrier package (TCP) sys- 
tem are mounted onto the liquid crystal panel 1 
along upper and lower sides thereof. Each of the 
semiconductor devices 100 includes a semicon- 
ductor chip 101 of an integrated circuit (IC) as one 
of semiconductor elements attached onto a tape of 
the tape carrier package (TCP). Each of the semi- 
conductor devices 100 also includes an outer lead 
2 disposed in the tape carrier package on the side 
of an output terminal and an outer lead 30 dis- 
posed in the tape carrier package on the side of an 
input terminal. 

A slit 6 for connection is disposed on one side 
of a base tape of the outer lead 30. Adjacent 
semiconductor devices 100 are connected to each 
other in a predetermined manner through the outer 
lead 30 extending in a longitudinal direction of the 
semiconductor chip 101 on both sides thereof. Wir- 
ing for electrically connecting outer leads 30 lo- 
cated on both sides of the semiconductor chip 101 
on the same tape to each other is performed with 
respect to the semiconductor chip 101. The slit 6 
may be disposed on both sides of each of the 
outer leads 30. 

Similar to the general liquid crystal panel mod- 
ule, each of the semiconductor devices 100 and 
the liquid crystal panel 1 are electrically connected 
to each other through the outer lead 2. As shown in 
Fig. 8, the adjacent semiconductor devices 100 are 
electrically connected to each other by directly 
connecting outer leads 30 of the adjacent semicon- 
ductor devices 100 to each other. 

Fig. 9 shows a liquid crystal panel module in 
accordance with a second embodiment of the 
present invention. 

In Fig. 9, the liquid crystal panel module has a 
liquid crystal panel 1. Each of a plurality of semi- 
conductor chips 71 is mounted onto a TCP 8 and 
has an outer lead 20 on the side of an output 
terminal and an outer lead 36 disposed on the TCP 
8 on the side of an input terminal. Each of the 
semiconductor chips 71 is connected to the liquid 
crystal panel through the outer lead 20 and is 
connected to an input device 10 including a con- 
troller data clock etc. for data input and a power 
source 9 through the outer lead 36 disposed on the 
TCP 8. Each of the semiconductor chips 71 can 
transmit and receive signals through the outer 
leads 20 and 36. 

Fig. 10 is an enlarged view of each of two 
semiconductor devices 100 adjacent and mounted 
onto a liquid crystal panel and shown in Fig. 8. Fig. 
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10 shows a state of the semiconductor devices 
before such outer leads 30 are connected to each 
other. 

As shown by a dotted line in Fig. 11, an 

5 electric signal is inputted to one of the mounted 
semiconductor devices 100 through one outer lead 
30 and is transmitted to the semiconductor chip 
101 through an inner lead of this semiconductor 
device 100. This signal is outputted to another 

w outer lead 30 through wiring within the semicon- 
ductor chip 101 and an inner lead of the semicon- 
ductor chip 101 on a side opposite to the above 
inner lead of the semiconductor device 100. This 
signal is then inputted to the next semiconductor 

15 device 100 from this another outer lead 30. The 
features of the liquid crystal panel module in this 
embodiment can be easily understood by compar- 
ing Fig. 11 with Fig. 4 showing signal paths in the 
above general liquid crystal panel module. Fig. 11 

20 schematically shows a state of the liquid crystal 
panel module in which two semiconductor devices 
100 shown in Fig. 8 are connected to each other. 

As mentioned above in detail, in accordance 
with the liquid crystal panel module of the present 

25 invention, outer leads are disposed in a tape carrier 
package (TCP) on both sides of a semiconductor 
element. These outer leads are electrically con- 
nected to each other between adjacent tape carrier 
packages. Wiring for electrically connecting _ the 

30 outer leads disposed on both sides of the semicon- 
ductor element is provided for this semiconductor 
element. Accordingly, signals can be transmitted 
and received (or exchanged) through the outer 
leads and this wiring between semiconductor ele- 

35 ments attached onto the respective tape carrier 
packages. Further, an electric current can flow 
through these semiconductor elements through the 
outer leads and this wiring. Therefore, in the liquid 
crystal panel module of the present invention, it is 

40 not necessary to dispose a substrate for connect- 
ing semiconductor devices to each other in the 
general liquid crystal panel module. Accordingly, it 
is possible to make the liquid crystal panel module 
compact and reduce cost of the liquid crystal panel 

45 module. Further, it is not necessary to position 
such a substrate and the semiconductor devices so 
that the cost of the liquid crystal panel module can 
be further reduced. 

As a result, in accordance with the present 

so invention, it is possible to provide a compact liquid 
crystal panel module with reduced cost. 

A tape carrier package for a liquid crystal driv- 
er IC in accordance with another embodiment of 
the present invention will next be described in 

55 detail with reference to Figs. 12 to 15. 

Fig. 12 shows the shape of a tape carrier 
package for a driver integrated circuit (IC) in a 
liquid crystal display unit of the present invention. 

5 
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The tape carrier package has external connecting 
terminal portions 11 and 12 for the same input and 
output signals Si to S7 on left-hand and right-hand 
sides thereof. The tape carrier package also has a 
slit 13 removing a TCP material therefrom in one of 
the external connecting terminal portions. In this 
embodiment, the slit 13 is disposed in the left-hand 
external connecting terminal portion 1 1 . The tape 
carrier package further has a lead 14 in the other of 
the external connecting terminal portions. In this 
embodiment, the lead 14 is formed in the right- 
hand external connecting terminal portion 12 and 
can be electrically connected to this external con- 
necting terminal portion 12 by soldering. Thus, 
adjacent integrated circuits can be directly con- 
nected to each other without using any printed 
wired board (PWB). 

Fig. 13 is an enlarged view of a connecting 
portion between the tape carrier package and a 
chip 17 in the driver integrated circuit of the 
present invention. This chip 17 is attached to a 
hole portion 20 shown in Fig. 12. Pads 27 for the 
same signals Si to S7 are arranged on left-hand 
and right-hand sides of the chip interior and are 
connected to each other through a wiring material 
21 within the chip 17 with relatively low impedance. 
Such a structure constitutes the features of the 
present invention greatly different from the general 
tape carrier package for a liquid crystal driver IC. 
For example, the wiring material 21 is formed by a 
conductive material such as a second layer metal 
on the chip, a gold bumping material formed on the 
chip in a pad portion of the tape carrier package, 
etc. Pads 28 for output signals 23 for operating a 
liquid crystal are formed in an upper portion of the 
chip 17. No pads are basically arranged in a lower 
portion of the chip 17. However, dummy pads may 
be arranged to secure a connecting strength of the 
chip and the tape carrier package. 

Fig. 15 shows a concrete connecting procedure 
of driver integrated circuits in the present invention. 
An external connecting terminal on the side of a slit 
13b of the tape carrier package is arranged up- 
ward. An external connecting terminal on the side 
of a connecting lead 14a of an adjacent integrated 
circuit is arranged downward. These external con- 
necting terminals are then positioned, soldered and 
connected to each other by overlapping both leads 
of the external connecting terminals. 

Fig. 14 shows one example of the connection 
of a liquid crystal panel and a tape carrier package 
as an example of the formation of a liquid crystal 
module. For example, similar to the general liquid 
crystal module shown in Fig. 7, the liquid crystal 
panel has 640 x 400 dots in transversal and lon- 
gitudinal directions thereof, respectively. The liquid 
crystal panel uses eight segment drivers 37 on 
upper and lower sides of the panel. The eight 



segment drivers 37 are constructed by using print- 
ed wired boards (PWBs) in the present invention 
and are composed of four segment drivers 37 on 
the upper side of the panel and four segment 

5 drivers 37 on the lower side of the panel. The liquid 
crystal panel also uses four common drivers 38 on 
a left-hand side thereof. In this case, the number of 
outputs is set to 160 with respect to each of the 
segment drivers 37 and is set to 100 with respect 

10 to each of the common drivers 38. 

Adjacent devices of the eight segment drivers 
37 and the four common drivers 38 are soldered 
and connected to each other through connecting 
leads formed in TCP portions 31, 32, 35 in which 

75 the adjacent devices overlap each other. Namely, 
the adjacent devices are connected to each other 
in six portions on a segment driver side composed 
of three portions 31 on the upper side of the panel 
and three portions 32 on the lower side of the 

20 panei. The adjacent devices are also connected to 
each other in three portions 35 on a common driver 
side. The segment and common drivers 37, 38 can 
be connected to each other by the same connect- 
ing system. In this case, the segment and common 

25 drivers are connected to each other in two portions 
34. 

As mentioned above, in accordance with the 
present invention, the shape of a tape carrier pack- 
age for a driver integrated circuit can be reduced. 

30 Concretely, a longitudinal size H1 of the tape car- 
rier package in the above embodiment shown in 
Fig. 12 is equal to or smaller than 6 mm although 
the longitudinal size H5 of the general tape carrier 
package shown in Fig. 5 is set to be equal to or 

35 greater than 15 mm. 

As mentioned above, this embodiment relates 
to the structure or shape of a tape carrier package 
for connecting driver integrated circuits of a liquid 
crystal display unit to each other. The tape carrier 

40 package has a T-shape and has the IC chip 17 in a 
central portion thereof. The tape carrier package 
has the terminal portions 11 and 12 for input and 
output signals symmetrically arranged on the left- 
hand and right-hand sides thereof. The tape carrier 

45 package also has an output terminal portion 15 for 
operating a liquid crystal in the central portion of 
the tape carrier package. The left-hand and right- 
hand input terminals 11 and 12 for input and output 
signals are connected to each other through an 

50 internal circuit of the driver IC chip 17 with low 
impedance. The terminal portion 11 has the slit 
portion 13 removing a TCP material therefrom. In 
accordance with such a structure, a terminal por- 
tion for input and output signals of a first electric 

55 circuit can be electrically connected to that of a 
second electric circuit. Thus, the input and output 
signals can be continuously transmitted without us- 
ing any connecting line of a connecting substrate, 
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etc. 

As mentioned above, it is not necessary to 
dispose a substrate for parallel connection in the 
tape carrier package for a liquid crystal driver in- 
tegrated circuit in the present invention. Further, a 5 
liquid crystal module using the tape carrier pack- 
age of the present invention can be made compact 
and light in weight and cost of the liquid crystal 
module can be reduced. 

Many widely different embodiments of the w 
present invention may be constructed without de- 
parting from the spirit and scope of the present 
invention. It should be understood that the present 
invention is not limited to the specific embodiments 
described in the specification, except as defined in 75 
the appended claims. 

There are described above novel features 
which the skilled man will appreciate give rise to 
advantages. These are each independent aspects 
of the invention to be covered by the present 20 
application, irrespective of whether or not they are 
included within the scope of the following claims. 

Claims 

25 

1. A liquid crystal panel module comprising: 

a liquid crystal panel (1); 

a plurality of tape carrier packages ar- 
ranged along a side of the liquid crystal panel 
(1); ~ 30 

a semiconductor element (101) attached to 
the tape carrier packages for operating the 
liquid crystal panel (1); 

outer leads (30) disposed in the tape car- 
rier packages on both sides of the semicon- 35 
ductor element (101) and connected to each 
other between adjacent tape carrier packages; 
and 

wires disposed in the semiconductor ele- 
ment (101) to electrically connect the outer 40 
leads (30) disposed on both sides of the semi- 
conductor element (101) to each other. 



5. 



A tape carrier package for a liquid crystal 
driver integrated circuit as claimed in claim 2, 
wherein the tape carrier package is used for a 
liquid crystal module. 

A display panel module comprising: 
a display panel; 

a plurality of tape carrier packaged (TCP) 
integrated circuits for operating the display 
panel and arranged along an edge of the dis- 
play panel, each TCP including respective sets 
of connection leads extending from the in- 
tegrated circuit on opposite sides thereof, sets 
of leads of adjacent TCP's being intercon- 
nected so as to connect the integrated circuits 
to one another, wherein each said integrated 
circuit includes a set of conductors intercon- 
necting corresponding leads of said sets ex- 
tending therefrom. 

A tape carrier package (TCP) for a display 
panel module, including an integrated circuit, 
first and second sets of leads extending in 
opposite directions from the integrated circuit 
to opposite ends of the TCP, and a third set of 
leads extending from the integrated circuit in a 
direction generally transverse to the directions 
of the first and second sets of leads for con- 
nection to control electrodes on the edge of a 
display panel, said integrated circuit including 
first and second sets of connecting pads to 
which said first and second sets of leads, 
respectively, are connected and internal con- 
ductors interconnecting corresponding pairs of 
said first and second connecting pads. 



2. A tape carrier package for a liquid crystal 

driver integrated circuit comprising: 45 

external connecting terminals (11, 12) for 
input and output signals disposed at left-hand 
and right-hand ends of the tape carrier pack- 
age; and 

a pair of connecting pads (27) correspond- so 
ing to the external connecting terminals (11, 
12) and disposed in a central portion of the 
tape carrier package; 

said pair of connecting pads (27) being 
connected to each other through an internal 55 
circuit (21) of the liquid crystal driver inte- 
grated circuit. 
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© A liquid crystal panel module has a liquid crystal 
panel (1); a plurality of tape carrier packages ar- 
ranged along a side of the liquid crystal panel (1); a 
semiconductor element (101) attached to the tape 
carrier packages for operating the liquid crystal pan- 
el (1); outer leads (30) disposed in the tape carrier 



packages on both sides of the semiconductor ele- 
ment (101) and connected to each other between 
adjacent tape carrier packages; and wires disposed 
in the semiconductor element (101) to electrically 
connect the outer leads (30) disposed on both sides 
of the semiconductor element (101) to each other. 
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